INTRODUCTION
Immunoglobulin (Ig) G4-related sclerosing disease is an immunoglobulin deposition disease characterized by infiltration of organs by IgG4-positive plasma cells. Manifestations include retroperitoneal fibrosis, dacryoadenitis, sialadenitis, thyroiditis, pneumonitis, pancreatitis, sclerosing cholangitis, tubulointestinal nephritis, prostatitis, and hypophysitis [1, 2] .
Most patients exhibit multisystem involvement and often respond well to steroid therapy. Regardless of organ involvement, biopsy with review of histopathology and immunohistochemical staining for IgG4 are essential for diagnosis [3, 4] . Herein we describe a case of IgG4-related sclerosing disease that involved the left pelvocaliceal system and extended to the level of the left ureter, thereby causing left hydronephrosis.
CASE REPORT
A 70-year-old man was transferred to Kyung Hee University Hospital at Gangdong for further evaluation of left hydronephrosis. He had recently visited a private clinic because of dyspepsia, and abdominal ultrasonography had shown left hydronephrosis. The physical examination revealed no tenderness of the abdomen and no costovertebral angle tenderness.
His laboratory data showed a white blood cell count of 4.4×10 3 /mm 3 , hemoglobin of 14.3 g/dL, a platelet count of 164K, a serum creatinine level of 1.1 mg/dL, and an erythrocyte sedimentation rate of 6 mm/h. The results of a liver function test and electrolyte values were within the normal range. Urine analysis showed a white blood cell count of 0-1 and a red blood cell count of 0-1. The results of a urine gram stain were negative. His C-reactive protein concentration was 0.04 mg/dL. An abdominal computed tomographic (CT) scan revealed an enhanced soft tissue mass infiltrating the left renal pelvis of the left kidney and extending to the level of the left mid ureter, causing left hydronephrosis (Fig. 1A) . A chest CT scan revealed a small, well-defined nodule in the left lower lobe, an enlarged right hilar lymph node, enlarged interlobar lymph nodes, and an enlarged left paraesophageal lymph node (Fig. 1B) .
For pathological confirmation, laparoscopic biopsy of the periureteral lesion was performed by the same method as conventional laparoscopic partial nephrectomy [5] . There were adhesions between the hard mass lesions and the left ureter around the ureteropelvic junction. Several frozen biopsies of the periureteral mass were performed. No malignant cells were found, but heavy lymphoid cell infiltration was seen. The histological examination was negative for malignancy but showed soft tissue mixed lymphocytic infiltration with germinal centers (Fig. 2A) . IgG4 immunostaining revealed numerous cells positive for IgG and more than 50 IgG4-positive cells per high-powered field (Fig.  2B) . The patient's serum IgG level was increased to 1,839 mg/dL (normal range, 870 to 1,700 mg/dL). His serum IgG4 level was 0.420 g/L (normal range, 0.061 to 0.214 g/L). A diagnosis of IgG4-sclerosing disease was made. The patient was initially treated with 40 mg of oral prednisolone daily for 2 weeks with a subsequent decrease in the dosage by 5 mg every 2 weeks. He was maintained on steroid therapy for 3 months, and the follow-up ultrasonography showed minimal hydronephrosis. We plan to keep treating the patient with prednisolone therapy and to perform regular follow-up abdominal CT scans.
DISCUSSION
Lately, IgG4-related sclerosing disease has been proposed to describe the group of autoimmune disorders involving connective tissue. Prominent infiltration of IgG4-positive plasma cells in affected tissues is a characteristic feature of this disease. An increasing number of sclerosing diseases are recognized as part of the disease spectrum, such as autoimmune pancreatitis, sclerosing cholangitis, chronic cholecystitis, chronic sclerosing sialadenitis, retroperitoneal fibrosis, tubulointestinal nephritis, interstitial pneumonia, and lymphocystic hypophysitis.
In our case, fibrotic tissues around the left kidney and ureter resulted in hydronephrosis. A chest CT scan showed the left paraesophageal, right hilar, and both interlobar lymph nodes to be enlarged and the presence of a small nod-ule in the left lower lobe. The abdominal CT showed an infiltrating soft tissue mass involving the left pelvocaliceal system and extending to the left midureter. The soft tissue mass was well enhanced on the CT. Our presumptive diagnosis was lymphoma. For definitive diagnosis, laparoscopic biopsy of the mass was performed. Immunohistochemical staining of the specimen showed more than 50 IgG4-positive cells per high-powered field.
IgG4-related systemic disease is a diagnostic challenge. Serum IgG and IgG4 levels are variable in patients with the disease. Imaging findings in IgG4-related systemic disease are not specific for the disease either. Histopathology and immunohistochemical staining for IgG4 are the most valuable diagnostic tools in IgG4-related systemic disease [6] .
The standard treatment of IgG4-related sclerosing disease is systemic corticosteroids. The routine dosage is 40 to 60 mg/d with stepwise tapering. Immunosuppressive agents can be used in the case of corticosteroid-refractory disease. However, no standardized regimens for these agents exist. Thus, further randomized trials are needed. In our case, although hydronephrosis was present, the patient had no signs of renal functional impairment. If severe hydronephrosis and renal functional impairment are present, ureteral stent indwelling is needed [7] .
In periureteral IgG4-related systemic sclerosing disease, differential diagnosis with other renal disease is essential. Biopsy should be regarded as a diagnostic option for diseases such as retroperitoneal fibrosis, retroperitoneal sarcoma, lymphoma, and retroperitoneal hematoma, which are difficult to differentiate with CT scans. Also, the relationship between IgG, IgG4, and perirenal masses must to be kept in mind. Urologists should be aware of the possibility of IgG4-related disease in the differential diagnosis of a periureteral mass.
